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Introduction: Self-perception of smile aesthetics has been suggested as the most common 
reason for seeking orthodontic treatment. A recent study concluded that an improvement of 
dental attractiveness at the end of orthodontic treatment had positive effects on self-esteem.
 
The 
purpose of this study was to determine if a relationship exists between one‟s self-perceived smile 
aesthetics and their self-esteem. Methods: A survey was conducted where each subject 
completed an evaluation of their smile aesthetics and a Rosenberg Self-esteem Test (RST). A 
smiling photograph of each subject was evaluated by dental professionals for dental aesthetics 
and straightness. Results: Female students rated their teeth straighter than males (mean = 78.5, p 
value < .0001). Self-esteem varied by race (p = 0.0017). African Americans had the highest self-
esteem. There was a significant relationship between a subject‟s satisfaction with their smile and 
their self-esteem (r = .30, p < .0001), but not with their self rating of their smile straightness (r = 
0.11, p = 0.0528). Conclusions: Subjects with straight teeth perceived their smile as more 
aesthetic.  Subjects that perceived themselves as having a more aesthetic smile had a higher self-
esteem. Subjects that had orthodontic treatment in the past perceived their teeth were straighter 
and their smile was more aesthetic. There was no relationship between previous orthodontic 
therapy and self-esteem. Perception of smile aesthetics may be a more important aspect and a 
better predictor of self-esteem than a subject‟s actual smile aesthetics.  
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Introduction 
There seems to be little controversy that appearance is a key element in social interaction and 
success. Many studies have documented the positive effects of physical attractiveness on 
relationships among adolescence, college students, and adults.
1 
When comparing less attractive 
people with others, attractive people are considered to be more popular, extroverted, desirable 
dating partners, socially desirable, of a higher social class, and of  greater intelligence.
1, 2
 Dion et 
al,
3
 suggested that the existence of an attractiveness stereotype, “what is beautiful is good”, 
immediately projects positive qualities such as likeability, modesty, competence, friendliness, 
sensitivity, flexibility, leadership ability, achievement, and success in social and professional life.  
 
An association between inner character and appearance has been reported because certain 
personality traits are influenced by one‟s appearance and self-esteem. Cultural stereotypes of 
personalities appropriate for beautiful or unattractive people potentially mold the personalities of 
individuals and studies have indicated that one‟s self-esteem develops directly from observing 
what others think about them.
3
 For example, if a person has a smile that is perceived as aesthetic 
by others and is consistently being treated as a virtuous person, he or she may in fact perceive 
him or herself as virtuous. 
An important personality characteristic in an individual‟s life is self-esteem. Self-esteem, 
described by Blascovich and Tomaka, is the extent to which one prizes, values, approves, or 
likes oneself and is commonly referred to by a variety of terms, including: self-worth, self-
respect, self-regard, and self-acceptance.
 4 
It usually develops from past experiences.
5 
Physical 
attractiveness is a major contribution to self-esteem and thus affects a person‟s sense of well 
being.
6 
Kenealy et al 
7 
and others
 8,
 
9
 stressed the important relationship between attractiveness 
and self-esteem, and showed they were significantly associated with each other. A person‟s 
physical attractiveness has been shown in the literature to be a major factor in his or her life 
experiences, and therefore, it is expected that it influences self-esteem.
5 
Studies have shown that 
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an increased perception of attractiveness improves self-esteem.
5 
Studies consisting of university 
students have confirmed that self-esteem improves with physical attractiveness.
5, 10, 11 
Mathes and 
Khan  reported that when judges rated physical attractiveness and self-esteem was measured by 
self-reported inventories, physical attractiveness was related positively to happiness and self-
esteem and negatively with neuroticism.
11
 Feingold found a correlation between self-perceived 
attractiveness and self-esteem.
 9
 Based on the findings above, it is necessary to appreciate the 
role of facial attractiveness on overall attractiveness. 
It is important to understand that a substantial portion of what makes up overall 
attractiveness is facial attractiveness. In fact, a recent study showed that both facial and bodily 
attractiveness were predictive of overall attractiveness, and the face emerged as the most 
powerful predictor.
12
 Researchers have shown that individuals who display positive personality 
characteristics will have a face that is considered more attractive.
13 
Furthermore, facial 
attractiveness and smile attractiveness appear strongly connected to each other.
14
 In social 
interaction, one‟s attention is directed toward the mouth and eyes of the speaker‟s face.14 As the 
mouth is the center of communication of the face, the smile plays an important role in facial 
expression and appearance.
14 
 
Researchers have found that judgments of others concerning personality characteristics 
are influenced by dental appearance,
15 
and it is widely accepted that dental aesthetics contributes 
to facial and physical attractiveness, physical health, and beauty.
16 
Dental aesthetics is essential 
in overall physical attractiveness, and therefore, smile aesthetics has received a growing amount 
of attention from dental professionals in recent years.
17 
Adults with increased overjet, crowding, 
or deep bites,
18 
and adolescents with excessive anterior teeth display, 
 
have reported significantly 
lower self-esteem ratings and greater negative psychosocial impacts than those without a 
malocclusion.
19
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Badran
20
 reported that dissatisfaction with dental aesthetics has a strong predictive effect 
on self-esteem. In fact, individuals with a low self-esteem rarely smile, report being teased about 
the appearance of their teeth, and believe that straight teeth improve one‟s popularity and success 
in life. Richmond et al
21 
looked at the aesthetic and dental components of the index of 
orthodontic treatment need (IOTN) and found that a panel of dentists regarded aesthetics as a 
greater need for treatment than dental health. In addition, Hunt et al
22 
showed when 14 dental 
health and psychological categories (such as, easier to clean teeth and reduction in teasing, 
respectively) were examined, orthodontists and general dentists rated an improvement of self-
esteem and in physical attractiveness as the most important benefit of orthodontic treatment. 
Orthodontics is a sought after therapy for both functional and aesthetic reasons, and an 
individuals‟ perception of orthodontic treatment need is multifactorial.23 In many instances, 
orthodontic treatment is sought after only for its aesthetic benefit and is often justified on the 
assumption that receiving treatment will have a profound impact on physical appearance, 
psychological well being, and interpersonal relationships.
24-26
 This is a well supported 
assumption as studies have shown that dentofacial discrepancies and irregularities causing poor 
facial and dental balance negatively impact self-esteem.
7 
Birkeland et al
27
 noted that a 
relationship between physical appearance and perception of dental aesthetics, and the impact of a 
deviation from the norm on self-esteem and body image are important issues when considering 
orthodontic treatment.  
Several studies have illustrated the role of orthodontics in improving self-esteem and the 
overall psychological reward gained from receiving treatment.
17, 20-22, 28-31 
 Many of these studies 
indicate an improvement in self-esteem during adolescence,
17, 20, 22, 31 
 and others describe 
orthodontics as having little impact on psychological health after 6 months post treatment.
28,
 
30
 
Badran
20 
and Birkeland et al
32 
found weak evidence to suggest that individuals who have a 
positive perception of their dental aesthetics have a higher self-esteem. However, self-perception 
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of smile aesthetics and facial attractiveness have been suggested as the most common reasons for 
seeking orthodontic treatment and a predictor for deciding to undergo treatment for improvement 
of dental appearance.
31 
A recent study in 2009 concluded that, an improvement of physical 
attractiveness at the completion of orthodontic treatment had positive effects on psychosocial 
variables, including: self-esteem, social self-esteem, and performance.
20
  
Professionals tend to agree with individuals who perceive that they have a malocclusion 
or are in need of orthodontic treatment.
20, 29, 32
 However, in some cases, individuals with great 
need for orthodontic therapy do not express aesthetic concern, whereas others with ideal 
aesthetics, express unrealistic concern with the appearance of their smile.
29 
Perceived need for 
treatment does not always coincide with a person‟s actual clinical need. In fact, researchers have 
consistently found that self-esteem is more related to the individual‟s perception of what others‟ 
evaluations of them are than by their own.
31 
Moreover, self-perceived dental attractiveness has a 
stronger association with the perceived severity of one‟s malocclusion, than with the actual 
clinical presentation. Perception is a more important contributing factor to self-esteem than the 
actual crowding or dental attractiveness.
33, 34 
Onyeason
35
 reported a significant positive 
correlation between self-esteem and orthodontic concern.
   
Previous studies have varied in their findings on the relationship of smile aesthetics and 
self-esteem. A recent study found that adolescents who received orthodontic treatment had a 
higher self-esteem.
 20
 Adolescents with a perceived need for treatment demonstrated a negative 
self-evaluation of smile aesthetics and those with low self-esteem were less likely to smile.
20
 
These findings support that a dissatisfaction with dental appearance is a strong predictor for self-
esteem.
20
 Jung
36
 found in an assessment of 4509 adolescents, that anterior crowding causes low 
self-esteem in girls and that significant improvements in self-esteem occur after orthodontic 
therapy. Adolescents showed similar levels of self-esteem after fixed treatment when compared 
to those with normal occlusion and a good profile.
36
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 Much of the current literature evaluating the relationship between self-perceived smile 
aesthetics and self-esteem or orthodontic treatment and an improvement in self-esteem, have 
studied children and young adolescent populations.
19, 20, 28, 31, 34- 36
 The purpose of this study was 
to evaluate a university population consisting of late adolescent and young adults to determine if 
a relationship between self-perceived smile aesthetics and self-esteem exists. The null hypothesis 
tested in this study was: there is no relationship or association between self-perceived smile 
aesthetics and self-esteem in a population of university students. The specific aims of this study 
were: 
1) To evaluate the relationship between self-perception of smile aesthetics, specifically 
perceived attractiveness and straightness, and self-esteem. 
2) To evaluate for differences in the perception of smile aesthetics and self-esteem 
between gender, race, major, and previous orthodontic treatment. 
In this study, subjects participated by evaluating their smile aesthetics and completing a 
Rosenberg Self-esteem Test (RST). Each subject evaluated their smile aesthetics/attractiveness 
using a 100mm Visual Analog Scale (VAS). The VAS is commonly used and has become the 
gold-standard mechanism for the measurement of subjective feelings, like perception, that yields 
interval data and is easy to administer and simple to understand.
37 
The VAS is normally a 
horizontal line 100mm in length anchored by terms that represent the polar ends of the subjective 
phenomenon that is being measured. Subjects were asked to indicate their perception of their 
smile aesthetics and responses were recorded by measuring the distance from the lowest anchor 
point to the subject‟s vertical mark across the line.37 Independent self-evaluation tools, via 
different approaches to evaluate the self-perception of dental or smile aesthetics such as Oral 
Aesthetic Subjective Impact Scale (OASIS),
32 
Standardized Continuum of Aesthetic Need 
(SCAN),
35 
and the Visual Analog Scale (VAS),
23, 38, 39 
have all been used in the past in similar 
types of studies. The VAS can be applied to evaluate an individual‟s perception and has been 
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used successfully by authors evaluating dental aesthetics, 
40 
patient perceptions of smile 
aesthetics, 
41 
and attractiveness in smile variations,
 42 
in recent years.  
To determine the psychological influence of self-perceived smile aesthetics the 
Rosenberg‟s Self-esteem Scale Test (RST) 43 was implemented. Several studies have used RST 
with validity and reliability for both orthodontic patients and the general population.
 20, 30, 36
 
Jung
36
 and Vaida et al
43
 used the RST to evaluate the effects of malocclusion and orthodontic 
treatment on self-esteem. Therefore, the literature supports the use of RST and VAS as a 
consistent, reproducible, and standardized testing tool.  
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Materials and Methods 
Materials 
Permission to administer the study survey was granted by the Virginia Commonwealth 
University‟s Institutional Review Board (IRB). The subjects in this study were Virginia 
Commonwealth University undergraduate students on the Monroe Park Campus in Richmond, 
Virginia. Students in both 100 and 200 level English classes were included in this study. Thirteen 
dental professionals from the Virginia Commonwealth School of Dentistry in the Department of 
Orthodontics in Richmond, Virginia participated in this study. The dental professionals 
comprised of 3 full-time orthodontic faculty members, 2 part-time orthodontic faculty members, 
4 second-year orthodontic residents, and 4 first-year orthodontic residents. 
Methods 
A survey titled “English Class” was distributed to 287 subjects in 10 different English 
100 and 200 level classes on the Monroe Park Campus of Virginia Commonwealth University. 
Each class and potential subject was given the choice to select one of three different options: 1) 
not to participate, 2) complete the survey only, and finally, 3) complete the survey and allow a 
peri-oral smiling photograph to be taken at the completion of the survey. Out of 287 potential 
subjects, 285 subjects chose to fully participate, and 2 chose not to participate at all. One 
hundred and fifty eight females and 127 male subjects participated in this study. Each “English 
Class” survey consisted of 18 questions. These subjects were given a description of the study and 
how their photograph would be used and subsequently given consent forms to allow use of their 
photographs in this study. The investigators obtained consent from the study subjects before the 
questionnaire was administered. Each participant completed the survey questions regarding their 
smile aesthetics from memory, without viewing their smile during this survey. Each subject was 
asked to answer all questions before having their smiling photograph taken (Figure 1).  
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Figure 1: Peri-oral photograph taken of each subject 
 
The subjects took the survey on site in their respective 100 and 200 level English class. An 
investigator was on-site to address any questions the subjects had prior to completing the survey, 
but, the investigator did not address any questions while the subjects were filling out the survey. 
Each survey consisted of two sections, Section 1 and Section 2. Section 1 consisted of 8 
questions (1-8). Questions 1-4 related to demographics (gender, race, age, and profession/major) 
and no questions were asked to obtain the subjects‟ birth date. Questions 5-8 related to their self-
perceived smile aesthetics. Section 2 consisted of the Rosenberg Self-esteem Test (RST). 
 
 
The Rosenberg‟s Self-esteem test is a ten item Likert scale with items answered on a 
four point scale - from strongly agree (SA) to strongly disagree (SD).  Of the 10 questions, 5 are 
positive and 5 are negative. Items are scored: SA=3, A=2, D=1, SD=0. Items 2, 5, 6, 8 and 9 are 
reverse scored (SA=0, A=1, D=2, SD=3). The sum of the scores for the 10 items are tabulated. A 
larger number indicates a higher self-esteem. Scores below 15 suggest a low self-esteem, scores 
between 15-25 suggest a moderate self-esteem, and scores from 26-30 indicate a high self-
esteem. 
A VAS determination of self-perceived smile aesthetics and a Likert scaled test to 
measure self-esteem (RST) was given to each participant to investigate for any relationships or 
associations. Each subject was asked: 1) How do you feel about your smile? Please mark along 
this line to indicate how satisfied you are with your smile. 2) Do you feel your teeth are straight? 
Yes or No. Please mark along this line to indicate how straight or crooked you feel your teeth 
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are, 3) Have you had orthodontic treatment (braces)? Yes or No. and 4) How interested are you 
in having orthodontic treatment (braces)? Please mark along this line to indicate how interested 
you are in having orthodontic treatment (braces). Section 2 consisted of 10 questions (1-10) and 
evaluated self-esteem using the Rosenberg Self-esteem Test (RST). All data was recorded and 
stored in Microsoft Access 2007 on a password protected computer by a research assistant in the 
Virginia Commonwealth University, Department of Orthodontics. 
 Finally, a separate survey titled “Dental Provider” was constructed to evaluate each 
subjects smiling photograph. Thirteen dental providers rated approximately 40 images that were 
randomly assigned to each rater. Each photograph was rated at least 3 times by different raters to 
evaluate inter-rater reliability. Photographs assigned to each rater were placed in a random order 
and then assigned a number, 1-40 to allow investigators to assess rater fatigue.  Each rater was 
given the same specific instructions prior to participating and they were as follows: 1) Please 
view the images for training before beginning your survey, you may return to them as much or as 
little as you feel necessary, 2) these images were selected from the 285 subjects by the 
investigator and separated into three general groups to represent a 0, 50, and 100 VAS Score 
(Figures 2 and 3) , 3) each  file contains subject images that fall into one of these three 
categories, 4) after viewing these images and discussing the “Dental Provider Survey” with the 
administrator you may begin rating your randomly assigned images. Thank you for your time in 
advance and 5) please note: when evaluating smile aesthetics you are looking at the smile in 
general. You should assess all things that make a smile aesthetic (crookedness, color, shape, 
spacing, gingiva on smile, etc.) When evaluating straightness of the teeth, please disregard the 
aforementioned. It is possible for a person to have an unaesthetic smile, but the teeth are 
straight, and vice versa. 
10 
 
Figure 2: Selected images from the 285 subjects separated into three general groups to 
represent a 0, 50, and 100 VAS smile aesthetics score to calibrate professional raters 
0_VAS Aesthetics 
 
50_VAS Aesthetics 
 
100_VAS Aesthetics 
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Figure 3: Selected images from the 285 subjects separated into three general groups to 
represent a 0, 50, and 100 VAS straightness score to calibrate professional raters 
0_VAS Straightness 
 
50_VAS Straightness 
 
100_VAS Straightness 
             
  All 285 subjects‟ smiling photographs were rated using the survey titled “Dental 
Provider.” Each survey contained 2 questions for the dental providers to answer using a 100 
VAS, including: 1) Please slide the cursor along this line to indicate how straight or crooked 
you feel these teeth are, and 2) Please slide the cursor along this line to indicate how attractive 
you feel this smile is. The dental providers evaluated each photograph to determine whether the 
12 
 
patient had straight or crooked teeth and how attractive or unattractive the subjects smile was. 
Each dental provider was shown a photograph of a subjects cropped smile containing only the 
peri-oral complex and asked to rate it using a sliding 100mm VAS. All data was automatically 
entered into the database as the rater completed their survey.  
Statistical Methods 
All data was reviewed and analyzed for any relationships and associations. The variables 
included, but were not limited to: race, gender, age, orthodontic treatment received, orthodontic 
treatment not received, level of self-esteem, satisfaction of smile attractiveness, and straight vs. 
crooked teeth.  
Using the data obtained from the 285 “English Class” subjects, picture ratings were 
analyzed using regression analyses (SAS version 9.1, SAS Institute, Cary, NC). Significance was 
tested at α = 0.05.  Subject factors (gender, race, and age), and picture factors (perceived 
attractiveness satisfaction) were taken into account when testing for crooked vs. straight 
differences.  Interaction tests were used to determine if main effects were consistent across other 
factors.  Agreements between raters (intra-rater reliability) and agreements between subjects and 
raters (inter-rater reliability) were described using the intra-class correlation coefficients. 
Differences between correlations were tested using multiple regression analysis. Responses of 
the classroom subjects and the professionals‟ ratings were summarized using percentages or 
means, depending upon the data. When comparing subject groups (i.e., gender and race) an 
ANOVA was used and when testing for associations a test for a significant correlation was used. 
All analyses were performed using SAS software (JMP version 8.0.2, SAS Institute, Inc., Cary 
NC). Agreement between professional raters was summarized using both simple correlation and 
intra-class correlation. 
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Results 
Outline 
The outline of our results is as follows: first we will consider the classroom survey; then the 
professional ratings; and finally we will review the relationship between the classroom survey 
and the professional ratings. 
Classroom survey 
 In the N=285 “English Class” survey subjects, 55% were female (n = 158) and the 
average age was 20.5 (SD = 3.68). The ethnicity was 57% Caucasian (n = 162), 22% African 
American (n = 62), 14% Asian (n = 40), 4% Hispanic (n = 11) and 3.5% other (n = 10). 
 The questions relating to smile aesthetics and straightness are summarized in Table I.  
Table I: Self-perception of smile aesthetics 
Survey Question N Mean SD 
How do you feel about your smile?        
 
VAS 285 72.4 21.25 
Do you feel your teeth are straight?       
 
Yes 197 69.6% 
 
 
No 86 30.4% 
 
 
VAS 285 74.3 19.81 
Have you had orthodontic treatment (braces)?   
 
Yes 162 56.8% 
 
 
No 123 43.2% 
 Are you interested in having orthodontic treatment (braces)? 
 
Yes 75 26.3% 
 
 
No 208 73.0% 
 
 
Braces now 2 0.7% 
 
 
VAS 283 24.3 30.81 
Abbreviations: VAS = visual analog scale (0 to 100mm), SD = standard deviation 
 
Overall, subjects felt positive about their smile (mean = 72.4) and 70% felt that their teeth were 
straight. The VAS straightness mean was 74.3, although straightness ratings ranged between 12 
14 
 
and 100. There was no relationship between gender, age, or race and the VAS smile aesthetics or 
the VAS straightness (p values > 0.2) except for gender and VAS straightness. Female students 
rated their teeth straighter than males (mean = 78.5 versus 69.0, p value < .0001). Overall, there 
was a relationship between the VAS straightness of a smile and the VAS of how a subject felt 
about their smile aesthetics, but the relationship was different for males and females (p = 0.0032) 
(Figure 4). The correlation in males (dark solid line) was r = 0.60 and the correlation in females 
(dotted line) was larger (r = .63). 
Figure 4: Relationship between straightness and satisfaction by gender  
 
The self-esteem items were summarized in Table II. The percentages were calculated on 
the basis of 285 subjects responding to the rating scale. On the first item, “… I am satistified 
with myself”, 44% strongly agreed and only n=1 subject strongly disagreed. The average student 
scored 23.7 on the Rosenberg Self-Esteem Scale (SD = 4.66, range = 7 to 30). Only n = 8 
subjects had low self-esteem (score of below 15). 
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Table II. Rosenberg self-esteem items (N and %). *Items that were reverse scored. 
Abbreviations: SA = strongly agree, A = agree, D = disagree, SD = strongly disagree with 
others 
  
Rosenberg's Self-esteem items SA A D SD 
On the whole, I am satisfied with 
myself. 
125 (44%) 146 (51%) 13 (5%) 1 (0%) 
At times, I think I am no good at 
all.* 
5 (2%) 62 (22%) 101 (35%) 117 (41%) 
I feel that I have a number of good 
qualities. 
160 (56%) 123 (43%) 2 (1%) 0 (0%) 
I am able to do things as well as 
most other people.  
151 (53%) 129 (45%) 5 (2%) 0 (0%) 
I feel I do not have much to be 
proud of.* 
2 (1%) 14 (5%) 101 (35%) 168 (59%) 
I certainly feel useless at times.* 5 (2%) 75 (26%) 97 (34%) 108 (38%) 
I feel that I’m a person of worth, at 
least on an equal plane with others. 
165 (58%) 115 (40%) 4 (1%) 1 (0%) 
I wish I could have more respect for 
myself.* 
20 (7%) 87 (31%) 91 (32%) 87 (31%) 
All in all, I am inclined to feel that I 
am a failure.* 
3 (1%) 7 (2%) 80 (28%) 195 (68%) 
I take a positive attitude toward 
myself. 
140 (49%) 127 (45%) 15 (5%) 3 (1%) 
 
Self-esteem did not vary by gender (p = 0.84), age (p = 0.46), but did vary by race (p = 
0.0017). Tukey‟s HSD multiple comparison procedure indicated that African Americans had the 
highest self-esteem (mean = 25.6) and this was higher than Caucasians, Asians, or Others (mean 
= 23.1). Hispanics were in the middle (mean = 23.9) and not significantly different than any 
other ethnicity. 
 There was a significant relationship between a subject‟s satisfaction with their smile and 
their self-esteem (r = .30, p < .0001), but not with their self rating of their smile straightness (r = 
0.11, p = 0.0528) (Figure 5). 
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Figure 5: Self-ratings: correlation with self-esteem 
 
 
In a multiple regression analysis that adjusted for gender, age, and race differences, there 
was still no evidence for a relationship between straightness and self-esteem (p = 0.0532). In this 
analysis, the partial correlation between straightness and self-esteem appeared low (r = 0.12). 
Ratings by professionals 
The dental professionals rated the straightness and attractiveness of all N=285 smile 
pictures. There were a total of 13 dental professionals participating in the ratings and it was not 
possible for all professionals to rate all of the smile pictures. So it was decided that the 
professionals would rate as many as 40 pictures to avoid any fatigue during the rating which 
could bias the results. In order to compare professionals‟ ratings, most of the pictures were rated 
by two, three, or four professionals. The pairing of professionals was done to insure that each 
subject‟s image was rated by at least two raters [except for E and I that were only paired once]. 
In the 78 pairings, there were 16 cases where the same pair was rated by 4 professionals (20.5%) 
and there were 42 cases where the same pair was rated by the same 3 professionals (53.8%). 
 There were two ratings of each picture, first smile straightness: There were n=513 
straightness ratings of the 285 student pictures. The average was 71 (SD = 24, range = 0 to 100). 
Approximately 10% were below a VAS straightness of 35. In order to compare dental 
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professionals, their average ratings were first compared (see Table III). The dental professionals 
(reviewer “A” through “M”) had averages as high as 78 (reviewer “J”) and as low as 53 
(reviewer “K”) (Table III). An ANOVA indicated that these means were significantly different 
(p = 0.0007) and Tukey‟s HSD multiple comparison procedure indicated that reviewer “K” was 
significantly lower than all other raters except reviewers “C” and “G”. The average difference 
between a rater and all the other raters of the same picture is shown in the “difference with 
others” column of Table III. Reviewer “K” gave biased ratings that were on average 
approximately 18 VAS units below their colleague‟s ratings (Table III). 
Table III. Ratings of straightness by dental professionals 
 
Straightness 
 
Difference with others Correlation 
Reviewer N Mean SD 
 
N Mean SD with others 
A 40 71.68 23.11 
 
36 -1.14 19.66 0.71 
B 40 75.45 26.74 
 
36 7.36 21 0.57 
C 39 69.41 22.38 
 
34 -2.35 15.21 0.78 
D 41 73.56 28.64 
 
35 3.89 16.91 0.8 
E 40 74.65 19.03 
 
35 3.94 17.6 0.64 
F 39 75.97 28.52 
 
36 3.47 18.92 0.77 
G 39 65.23 22.87 
 
35 -2.69 21.93 0.54 
H 39 70.87 25.78 
 
34 1.97 20.51 0.7 
I 36 73.22 22.56 
 
33 0.42 16.77 0.67 
J 40 77.95 21.24 
 
36 1.89 18.7 0.65 
K 40 52.7 21.54 
 
36 -18.36 17.72 0.7 
L 40 72.23 25.2 
 
35 2.06 17.61 0.77 
M 40 70.9 17.4 
 
37 -0.24 19.34 0.66 
 
However, even if a reviewer was biased, the ratings were still highly correlated. Overall, 
the ratings of the same picture were highly correlated, r = 0.67 (Figure 6A and 6B). 
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Figure 6A and 6B: Relationship between one reviewer’s straightness rating and the others’ 
ratings     
Figure 6A 
      
   Figure 6B 
     
19 
 
However, the correlation between one reviewer‟s straightness rating and all of the other 
reviewers is shown in the last column of Table III and there was some evidence that the 
correlations might be different (p = 0.0836). This is shown in Figure 6B, where it was clear that 
there was not a 1-to-1 relationship. If there were perfect correlation (r = 1) the line would have 
slope = 1. The bias in reviewer “K” line was evident as it is above all the others and indicated 
this rater‟s bias. The correlations in the last column of Table III indicate that reviewers “B” (r = 
0.57) and “G” (r = 0.54) had the lowest correlation with others and reviewer “D” had the highest 
(r = 0.80). The intra-class correlation was essentially the average correlation between raters and 
it was estimated to be rICC = 0.68.  
The other rating of each picture was of attractiveness: There were n=513 attractiveness 
ratings of the 285 student pictures. The average was 54 (SD = 27, range = 0 to 100). 
Approximately 10% were below a VAS attractiveness of 16 or above an attractiveness of 89. In 
order to compare dental professionals, their average ratings were first compared (Table IV). The 
dental professionals had averages as high as 64 (reviewer “E”) and as low as 39 (reviewer “K”). 
ANOVA indicated that these means were significantly different (p = 0.0027) and Tukey‟s HSD 
multiple comparison procedure indicated that reviewer “K” was significantly lower than only the 
reviewers “E”, “J”, and “G”. We also noted that reviewers “B” and “F” had larger standard 
deviations in their ratings; they used a broader range when making their assessment. The average 
difference between a rater and all the other raters of the same picture is shown in the “difference 
with others” column of Table IV. Again, reviewer “K” gave biased ratings that were 
approximately 14 VAS units below the others.  
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Table IV: Ratings of attractiveness by dental professionals 
 
 
Attractiveness 
 
Difference with others Correlation 
Reviewer N Mean SD 
 
N Mean SD with others 
A 40 55.28 24.07 
 
36 -1.31 24.65 0.64 
B 40 47.73 31.44 
 
36 -3.53 22.61 0.69 
C 39 53.33 26.05 
 
34 -2.74 18.45 0.76 
D 41 50.32 27.5 
 
35 -8.77 26.03 0.51 
E 40 63.88 23.86 
 
35 9.57 20.92 0.63 
F 39 59.28 33.34 
 
36 3.25 24.33 0.71 
G 39 59.36 23.68 
 
35 5.54 25.4 0.49 
H 39 48.95 29.84 
 
34 -6.06 24.72 0.63 
I 36 55.92 28.05 
 
33 -0.85 25.78 0.47 
J 40 62.05 24.9 
 
36 7.47 22.65 0.61 
K 40 39.4 23.51 
 
36 -14.39 24.03 0.58 
L 40 58.8 23.73 
 
35 14.54 17.65 0.79 
M 40 51.63 23.1 
 
37 -2.65 22.48 0.62 
 
The correlation of the attractiveness ratings between reviewers was considered next. 
Overall, the ratings of the same picture were high, r = 0.60 (Figure 7B). 
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Figure 7A and 7B: Relationship between one reviewer’s attractiveness rating and the 
others’ ratings   
         Figure 7A 
 
     Figure 7B 
 
 However, the correlation between one reviewer‟s attractiveness rating and all of the 
other reviewers is shown in the last column of Table IV, but there is no evidence that the 
correlations may be different (p = 0.3731). This is shown in Figure 7B where it is clear that there 
22 
 
is not a 1-to-1 relationship. The bias in reviewer “K” line is evident where it is above all the 
others. The intra-class correlation was essentially the average correlation between raters and it 
was estimated to be rICC = 0.60. 
The relationship between the smile straightness ratings by dental professionals and their 
attractiveness ratings was considered next. As may be seen in Figure 8, there is an interesting 
“lower triangle” form to the scatter plot. 
Figure 8: Relationship between professional straightness and professional attractiveness  
 
 
The lack of ratings in the upper-left corner indicated that a straightness rating was upper bound 
for the attractiveness rating. Overall, the two ratings were correlated (r = 0.69) (Fig 7B). 
However, the correlation between attractiveness and straightness did vary depending upon the 
reviewer (Table V). The first two columns in Table V were repeated from the previous two 
tables and they show the correlation of one reviewer‟s rating with the other‟s ratings. The 
column labeled “Cross” is the cross correlation between attractiveness and straightness for each 
reviewer. 
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Table V: Correlations 
 
  Correlation with others 
 Reviewer Straight Attractive Cross 
A 0.71 0.64 0.8 
B 0.57 0.69 0.58 
C 0.78 0.76 0.84 
D 0.8 0.51 0.7 
E 0.64 0.63 0.88 
F 0.77 0.71 0.75 
G 0.54 0.49 0.72 
H 0.7 0.63 0.64 
I 0.67 0.47 0.63 
J 0.65 0.61 0.64 
K 0.7 0.58 0.73 
L 0.77 0.79 0.71 
M 0.66 0.62 0.38 
 
The information in Table V and the observed bias of reviewer “K” gave us a basis to 
judge the comparability of the reviewers. Clearly reviewer “K” gave ratings that were lower than 
others, but these ratings seem correlated with others and the ratings of straightness and 
attractiveness were also correlated.  
We chose raters on the basis of four factors: 1) unbiased, 2) acceptable correlation of 
straightness ratings with others‟, 3) acceptable correlation of attractiveness ratings with others‟, 
and 4) acceptable correlation between straightness and attractiveness. Reviewers A, C, E, F, H, J, 
and L seemed to meet these criteria. The most clearly superior raters were reviewers C, F, and L.  
The intent of comparing reviewers was to determine a method whereby a single rating of 
every picture could be obtained. That is, a multiple regression equation was used to calculate the 
professional rating of each picture “as if” a single best rater had evaluated all of the pictures. We 
chose that rater on the basis of four factors: 1) smallest differences with other raters, 2) highest 
correlation of straightness ratings with others‟, 3) highest correlation of attractiveness ratings 
with others‟, and 4) highest correlation between straightness and attractiveness. From the 
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information in Table V on correlations and the information in Tables III & IV on differences, 
rater C was chosen. A repeated-measures multiple-regression model combined all the 
information on subjects‟ ratings to form the predicted rating that would have been obtained if 
rater C had rated all of the pictures. Additionally, since the analyses also indicated a small but 
significant trend in the ratings from the first picture rated until the last picture rated, the predicted 
professional rating also removed this trend by predicting the rating that would have been 
obtained in the middle of this trend (rating number 20). That is, the professional rating used in 
subsequent analyses removed the differences between raters and the picture-order trend. Figure 9 
showed the relationship between the original rating by professional and the corrected 
professional ratings.  
Figure 9: Relationship between the original rating by professionals and the corrected 
professional ratings 
 
 
 
 
Correlation between Professional Ratings and Subject Ratings 
Here, we consider the relationship between professional ratings and subject ratings 
(Figure 10 and 11). In Figure 10, there was a relationship between the professional rating of 
straightness and the subject‟s rating of straightness. Although the self ratings were 4.74 units 
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higher than the professional rating (paired t-test = 3.7, p = 0.0003), there was a clear, positive 
relationship (r = 0.49, p < .0001). As with self-perception of straightness, the professional rating 
of straightness was higher for females than males (mean = 73.9 versus 64.0, p = 0.0003). 
Although self ratings of attractiveness did not vary by gender, professional ratings of 
attractiveness was higher for females than males (mean = 61.9 versus 45.4, p < .001). 
Figure 10: Straightness – the relationship between professional and self ratings 
 
In Figure 11 we see the relationship between the professional rating of attractiveness and 
the subject‟s rating of satisfaction with their smile. Although the self ratings are 17.8 units higher 
than the professional rating (paired t-test = 11, p < 0.0001), there was a clear, positive 
relationship (r = 0.29, p < .0001). 
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Figure 11: Attractiveness – the relationship between professional and self ratings 
 
 
There is, however, no relationship between a professional‟s rating of straightness and 
subject self-esteem (r = 0.05, p = 0.41). Nor is there evidence for a relationship between a 
professional‟s rating of attractiveness and subject self-esteem (r = 0.07, p = 0.25). See Figure 12.  
Figure 12: Professional ratings and self-esteem 
 
  
 
Differences between the Orthodontic Groups 
The differences between subjects who did and did not have previous orthodontic 
treatment are shown in Table VI. In all cases except self-esteem (p= 0.720), those with braces 
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had higher ratings. Subjects that had previous orthodontic treatment were more pleased with their 
smile (p<0.002) and thought their teeth were straighter (p< 0.001).  Professional ratings of smile 
attractiveness (p< 0.001) and straightness (p< 0.001) were also higher for subjects that had 
orthodontic treatment. 
Table VI. Differences due to braces 
 
Braces n Mean SE 95% CI p-value 
  Smile VAS 
Yes 162 75.89 1.64 72.65 79.12 
 No 123 67.89 1.89 64.18 71.61 
 Difference 8 2.5 3.07 12.92 0.002 
  Straight VAS 
Yes 162 78.1 1.52 75.11 81.09 
 No 123 69.21 1.74 65.78 72.64 
 Difference 8.89 2.31 4.33 13.44 <.001 
  Self Esteem 
Yes 162 23.78 0.37 23.06 24.5 
 No 123 23.58 0.42 22.75 24.41 
 Difference 0.2 0.56 -0.9 1.3 0.72 
  Professional Straightness 
Yes 162 77 1.67 73.71 80.29 
 No 122 59.51 1.93 55.72 63.3 
 Difference 17.49 2.55 12.48 22.51 <.001 
  Professional Attractiveness 
Yes 162 59.89 1.92 56.11 63.67 
 No 122 47.44 2.21 43.08 51.8 
 Difference 12.45 2.93 6.68 18.22 <.001 
The p-value for the t-test is shown. 
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Discussion 
The general purpose of this study was to test the relationship of self-perceived smile aesthetics 
and self-esteem. Additionally, we evaluated for differences between gender, race, age, previous 
orthodontic treatment, and professional ratings when compared to the subjects ratings. 
An important personality characteristic in a person‟s life is self-esteem.5 As children grow 
and develop life experiences, they are molding their self-concepts. Although self-esteem 
develops from adolescence into adulthood,  it is important to understand that it continues to be 
altered, reshaped, and modified throughout life.
44
  
Orthodontists often cite anecdotally that with an aesthetic smile comes an increase in 
self-esteem. This was confirmed when Hunt et al
22 
showed that an improvement of self-esteem 
was the most important outcome of orthodontic treatment when surveying orthodontist and 
general dentists. A recent study in 2009 confirmed Hunt‟s findings and also concluded that, an 
improvement of overall physical attractiveness at the completion of orthodontic treatment had 
positive effects on self-esteem.
20
  
The sample in this study included subjects from the Virginia Commonwealth University 
and represented an almost exact replica of the actual demographics reported for the VCU student 
body in 2011. This study specifically targeted 100 and 200 level English classes to attain the 
most diverse sample population relative to, age, gender, race, and background. English classes 
are traditionally taken by all registered freshman and sophomore students, which allowed for a 
great cross-sectional representation of this university population. Previous studies surveying 
universities chose to implement their surveys in multiple departments to accomplish a diverse 
sample population 
45 
or to randomly select freshman from the enrolled students to eliminate the 
potential for any biases.
46 
These studies achieved a diverse and representative  study population, 
and although the present study used a different methodology, it was also successful in recruiting 
a diverse population within VCU.  
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To understand the findings in this study, it is important to remember that previous studies 
on perceptions of malocclusions and the implications of orthodontic treatment involved young 
adolescent populations.
19, 20, 28, 31, 34-36
 Additionally, a follow-up study
18
 of orthodontically 
untreated and treated subjects 15-20 years post-treatment was done to determine relationships 
between perceived malocclusions and self-esteem. This study by Helm et al
18
 showed that highly 
significant differences were found between treated and untreated subjects in recalling the 
unfavorable perception of their teeth. The authors concluded that malocclusions may adversely 
affect self-concept not only in adolescence, but also in adulthood.
18
 
 The present study described a university population in an attempt to reveal a relationship 
between self-perception of smile aesthetics and self-esteem. It is interesting to note that in young 
adolescent subjects, orthodontic treatment has been show to improve self-esteem,
20
 but the 
degree to which this carries on into late adolescence and/or early adulthood is unknown. 
The findings of this study will be discussed in the following three sections: subject 
findings, professional findings, and the relationship betweem the two groups.   
Subject findings 
In this sample population the subjects generally felt positive about their smile aesthetics 
and straightness. Over half of the subjects had previous orthodontic treatment and more than 
70% were not interested in receiving treatment. The average self-esteem score was relatively 
high. The Rosenberg Self-esteem Test is scored from 0-30. Anything below a score of 15 is 
considered a low self-esteem, between 15-25 an average or moderate self-esteem, and over 25 a 
high self-esteem. The subjects in this study tested as having an average score of 23.7 or a 
moderate  to high self-esteem. Only 8  subjects tested below 15. Woods et al
47 
researched the 
effects of self-esteem on education level and showed that those with a higher level of self-esteem 
do better in school and therefore, receive more education. Our results mimic this example of 
positive reinforcement and exemplified that those with more education have a higher level of 
30 
 
self-concept and those with a higher self-concept sought more education. Studies have shown 
that people with low self-esteem try to avoid exposing their unfavorable characteristics, and by 
doing so, they avoid anything that may risk exposing any short comings. Therefore, they are less 
likely to take on any challenges that may also bring rewards, such as furthering their education.
 47 
Our sample population illustrated convincingly, that college students have a high self-esteem, 
which was in agreement with Woods study.
 47
 In regard to the number of subjects with a low 
self-esteem in our sample population (8 total), our findings suggest an enhancement of self-
esteem, but are less likely to suggest a difference when comparing low to high self-esteem 
subjects. However, it is also important to understand that this is speculative, because this study 
does not describe the subjects previous self-esteem. Our study is cross-sectional in design and 
does not account for each subjects previous history of self-esteem. Hence the relevance of a 
longitudinal study, which allows for comparison of before and after self-esteem levels would 
improve the clinical significance of this study. 
 The subjects in this study had a relatively high self-esteem overall, but African 
Americans  had a significantly higher self-esteem than other race categories. This finding was 
difficult to understand and this question needs further investigation. In previous research, little 
differences have been found regarding age, race, and gender in adolescent groups from ages 10-
18.
44 
However, Frost and McKelvie 
48
 suggested that self-esteem was lower for females than 
male students, and high school students  than for elementary or university students. Furthemore, 
the finding of a higher self-esteem for university students compared with high school students by 
Frost and McKelvie 
48 
positively reinforces our findings of an overall high self-esteem in this 
university study population.  
 Females rated their smile as straighter than males. Previous studies indicate that females 
were more critical than males and were more conscious of their dental attractiveness.
49
 It was 
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suggested that this might be due to higher expectations of dental attractiveness for females than 
males.
49
  
Smile aesthetics and straightness were positively correlated. As a subjects smile 
straightness improved so did their smile aesthetics. The results of this study implied that smile 
straightness was an important factor when considering smile aesthetics, especially when 
considering the professional raters preception. Professional raters were more likely to give a 
higher rating for smile aesthetics when the teeth were straight. Previous studies have indicated 
that smile aesthetics is also related to characteristics of smile aesthetics, including buccal 
corridors, gingiva on smile, lip to tooth, and color.
42,
 
50
 Our study did not separate these 
individual characteristics, although they would be interesting to evaluate in a future study. 
There was a positive correlation between self-perception of smile aesthetics and self-
esteem, but not straightness of the teeth and self-esteem. Interestingly, this study suggests that if 
one perceived their smile as aesthetic, they had an improved self-esteem. However, if a person 
perceived their teeth as straight, this did not improve their self-esteem. Our results can be 
explained by the simple suggestion that the increase in self-esteem was based more heavily on a 
perception of smile attractiveness rather than the subjects actual dental attractiveness. Our 
findings are in agreement with a previous study by Phillips and Beal 
34 
which reported that self-
perceived dental attractiveness or a positive feeling towards their peri-oral region was more 
related to self-esteem than the severity of the malocclusion alone. Furthermore, our findings 
showed no relationship between a professional‟s rating of smile attractiveness and a subject‟s 
self-esteem. Smile aesthetics and straightness were correlated, but straightness was not 
significantly related to self-esteem. This may suggest that a higher self-esteem was associated 
with people that had varying degrees of malocclusion, but felt that their teeth were aesthetic. 
Researchers have consistently found that self-esteem is more related to the individual‟s 
perception of others‟ evaluations of them more than by their own.31 Furthermore, self-perceived 
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dental attractiveness is more strongly associated with the perceived severity of one‟s 
malocclusion, than with the actual clinical presentation. Perception is more of a contributing 
factor to self-esteem than the actual crowding or dental attractiveness.
33, 34
 
Subjects that had previous orthodontic treatment gave higher ratings for their smile 
aesthetics and straightness, but did not have a higher self-esteem. Several studies have illustrated 
the role of orthodontics in improving self-esteem and the overall psychological reward gained 
from receiving treatment.
17, 20-22, 28-31 
Many of these studies indicate an improvement in self-
esteem during adolescence,
17, 20, 22, 31 
and others describe orthodontics as having limited impact 
on psychological health after 6 months post treatment.
28, 30 
Furthermore, a prospective study 
evaluated an adult sample before, during, and after orthodontic treatment and found an 
improvement in perceived overall attractiveness 6 months after the start of orthodontic 
treatment.
51
 Facial body image did not improve until after the orthodontic appliances were 
removed, and self-esteem did not change overtime. 
51
 
 Subjects that had a history of previous orthodontic treatment viewed their smile as 
straighter and more aesthetic. However, subjects that had previous treament did not show a 
significant difference in self-esteem.  
 This study does not support the relationship between previous orthodontic therapy and an 
increase in self-esteem. This is in contrast to a recent publication, where Jung 
36
 showed that 
malocclusion and fixed orthodontic appliance treatment can improve self-esteem in girls. 
However, similar studies done by Shaw 
30 
found little long term effect and that the increase in 
self-esteem did not carry out into adulthood. It is know that self-esteem is multifactorial and it is 
unwise to assume that it is one-dimensional. 
44
 It is possible that as a person matures, he or she 
tends to change their focus from teeth to other features that can make up attractiveness, such as, 
daily activities, success in school, sports, career, life, body size, etc. Self-esteem is 
multidimensional in nature and it is extremely difficult to establish a relationship with self-
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perception of smile aesthetics. Dental attactiveness seems to be more important during the most 
critical stages of skeletal and dental growth and development. Studies 
28, 30
 seem to indicate that 
an improvement in self-esteem is measureable during adolescence, suggesting an increase in 
focus on dental aesthetics during that period of one‟s life. It is possible that orthodontic treatment 
has its greatest impact on self-esteem when treatment is rendered during young adolescence.  
 Self-esteem may be more heavily impacted by items that are most dynamic in a persons‟ 
life. For example, as adolescent children mature and teeth transition from the primary to adult 
dentition, the level of the children‟s self-conscious increases. For patients with limited and mild 
malocclusions, self-esteem is positively reinforced. For those with a perceived severe 
malocclusion, their self-esteem is more likely to be negatively effected. This rationale suggests 
that for patients with a perceived malocclusion, orthodontic treatment is more important and is 
best rendered at the time of dissatisfaction. 
Professional findings 
Smile aesthetics and straightness were positively correlated. In other words, when 
professionals rated the same subject they agreed on both smile aesthetics and straightness. 
Although a few raters were biased, the overall relationship between aesthetics and straightness 
was positive. In this study, there was a high level of agreement between raters, which can be 
explained by the training that occurred prior to the implementation of the professional survey.  
These findings suggest that either the calibration done prior to the rating was very successful or 
the raters were homogeneous in their perception of dental aesthetics and straightness no matter 
age, race, gender or education background. However, our results did show that age played a role, 
creating a significant difference when correlated with other raters. Rater “K” was one of the few 
practitioners participating in this study that had practiced for more than 2 decades and rated 
smile aesthetics and straightness lower than all other raters. Also, female raters had larger 
standard deviations when making their assessment. This suggested that female professionals 
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were less consistent when rating subjects of the same smile characteristics and that more factors 
influenced their perception of dental aesthetics and straightness than male raters. Interestingly 
enough, like previously mentioned, females were more likley to rate their own smiles more 
critically as well. 
The professional raters agreed that an aesthetic smile was dependent on how straight the 
subjects teeth were. Orthodontists spend 2-3 years training to level and align the dentition 
perfectly to obtain the best aesthetic, functional, and stable result attainable. Although there are 
many facets that make up smile attractiveness, a very rudimentary relationship would most likely 
begin with straightness. Our findings indicated that this relationship existed and was indeed true. 
In general Orthodontists placed heavy emphasis on the level of straightness when considering 
smile attractiveness. Furthermore, in this study professionals were less likely to rate a subject as 
having an aesthetic smile if the teeth were crooked when compared with the subjects self-
evaluation. This suggested that lay persons were interested in more factors than the straightness 
of teeth alone when considering smile aesthetics.  
Professionals rated females as having a more aesthetic smile and straighter teeth than 
males, but no difference was found based on the gender of the rater. Our study did not seem to be 
in agreement with studies done previously, which showed the sex of the judge had a significant 
impact on aesthetic scores, where male judges rated females as more attractive than did female 
judges.
52
 The sex of the judge did not have a significant impact on esthetic scores and there was 
no difference between male raters and female raters.
52
 This was likely due to the unequal 
distribution of male and female raters in this study. This study consisted of 3 female and 10 male 
raters. Therefore, the majority of ratings were completed by males and female raters were under 
represented in this study, which might have skewed this finding.  
Professionals gave higher ratings for smile aesthetics and straightness for subjects that 
previously had orthodontic treatment, but not self-esteem. There was no relationship between 
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professional ratings of smile aesthetics or straightness and self-esteem. These results suggest that 
orthodontists can not predict ones self-esteem by evaluating a patients smile aesthetics or 
straightness. This concept illustrates the importance of self-perception versus professional 
evaluation regarding smile aesthetics and straightness.  
Relationships: Subjects and Professionals 
This study uncovered an interesting and somewhat surprising relationship between 
subjects and professional raters (laypersons and orthodontists). There was a positive relationships 
between self-perception ratings and professional ratings of both smile aesthetics and straightness, 
suggesting that subjects can accurately diagnose the attractiveness and straightness of their own 
smile. These findings are in disagreement with the findings of Shaw et al, advocating that lay 
persons were frequently unable to recognize their own dental features.
53 
Our findings agreed with 
more recent studies suggesting that laypersons can reliably identify smile characteristics, but 
their ranges of acceptability are large
54, 55 
and their opinions of their own smile is significantly 
higher than that of professionals.
41
 It is possible that subject ratings were more similar to 
professionals than seen in previous studies because of an increase in the accessibilty of 
information. Many orthodontic supply companies and orthodontic practices spend more time 
marketing and implementing advertising campaigns to increase demand and a likely 
consequence is improving the general publics knowledge of dental aesthetics. It is likely that 
dental education will continue to increase in the future due to the increased marketing and the 
improvement of the public‟s dental IQ. The internet has made information more available to 
everyone and the  general public is better able to self learn about dental topics.  
Evidence in this study did not support a relationship between a professional‟s rating of 
straightness or attractiveness and a subjects self-esteem. In other words, professionals could not 
assess the level of self-concept a person had based on whether or not they had a straight or 
aesthetic smile. This emphasized the importance of  determining how one perceives their own 
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smile and not how an orthodontists perceives an individual‟s smile. Results from Kenealy et al, 7  
showed that subjects that under-rated their own facial attractiveness had lower self-esteem scores 
than over-raters. Additionally, over-raters for dental attractiveness had higher self-esteems.
7
 
Shaw found that little benefit from treatment would be expected if one already has a high self-
esteem.
7  
In our population, the average person had a moderate to high self-esteem, which could 
explain why no difference in self-esteem was found between subjects that had received previous 
orthodontic treatment and those who did not. Similar to Shaw 
53
 in our study population, we 
would expect  little benefit of orthodontic treatment if the subjects already had a high self-
esteem. It is impossible for us to know what their self-esteem was prior to orthodontic treatment 
during adolescence and therefore this point makes it extremely difficult to identify a relationship 
between the two.  
In summary, the findings of this study suggest that it is important to understand the 
intricacies of  self-perception of smile aesthetics,  because self-perception is a more important 
predictor of self-esteem than a person‟s actual smile aesthetics. Subjects with straight teeth 
perceived their smile as more aesthetic. Subjects that percieved themselves as having a more 
aesthetic smile had a higher self-esteem. Subjects that had orthodontic treatment in the past 
perceived their teeth were straighter and their smile was more aesthetic. There was no 
relationship between previous orthodontic therapy and self-esteem.  Self-perception of smile 
aesthetics may be a more important aspect and a better predictor of self-esteem than a  persons 
actual smile aesthetics. This study did not support the idea  that orthodontic treatment 
unconditionally improves one‟s self-esteem, but it did not reject the existence of a potential 
relationship. 
Further studies are needed on this topic to explore the relationship between self-esteem 
and previous orthodontic treatment. To improve this study a more diverse population would need 
to be sampled, i.e. non-university students in addition to university students of the same age, to 
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eliminate any biases that are inherent to the sampling of a university population with an enhaced 
self-esteem. It would be extremely beneficial to implement a longitudinal study starting in early 
adolescence and spanning until late adolescence to determine if differences between treated and 
non treated groups exist.  
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Conclusions 
The following conclusions can be reached from this study. 
Conclusions for the Subject Group 
1. Generally, the subjects of this study felt positive about their smile and how straight their 
teeth were. 
2. Females felt their teeth were straighter than males. 
3. There was a positive correlation between smile aesthetics and smile straightness. 
4. There was a positive coorelation between self-perception of smile aesthetics and self-
esteem, but not straightness and self-esteem. 
5. African American subjects had a higher self-esteem than did other subjects. 
6. Subjects that previoulsly had orthodontic treatment gave a higher rating for their smile 
aesthetics and straightness, but not self-esteem. 
Conclusions for theProfessional Group 
7. Professionals ratings of the same picture was high, and they agreed on both levels of 
smile aesthetics and straightness. 
8. A positive correlation between smile aesthetics and straightness was found, and 
straightness was upperbound for smile aesthetics. 
9. Professionals gave higher ratings for subjects that previously had orthodontic treatment 
for their smile aesthetics and straightness, but not self-esteem. 
10. Professionals rated smile aesthetics and straightness higher for females than they did for 
males. 
11. No relationship between professional ratings of smile aesthetics or straightness and self-
esteem. 
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Conclusions for the Relationship existing between Existing between Subjects and Professionals 
12. Positive relationships between self-perception of smile aesthetics of the subjects and 
professionals, although professional rated lower than subjects. 
13. Positive relationships between self-perception of smile straightness of the subjects and  
  professionals, although the professionals rated lower that subjects. 
14. Both subjects and professional rated females as having straighter teeth. 
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Appendix 1 
RESEARCH SUBJECT INFORMATION AND CONSENT FORM 
 
TITLE: Self-perception of Smile Aesthetics and Self-esteem Using A VAS  
VCU IRB NO.: HM12754 
Investigator: Larry D. Scarborough, Jr., D.D.S., Bhavna Shroff, D.D.S., M.D.Sc., M.P.A. 
 
This consent form may contain words that you do not understand. Please ask the study staff to explain any 
words that you do not clearly understand. You may take home an unsigned copy of this consent form to 
think about or discuss with family or friends before making your decision. 
PURPOSE OF THE STUDY  
The purpose of this study is to determine if there is a relationship between how one perceives their smile 
attractiveness and their self-esteem.  
DESCRIPTION OF THE STUDY 
If you decide to participate in this research study, you will be asked to sign this consent form after you 
have had all your questions answered and understand how you will be participating. A photograph of your 
smile showing only your teeth and lips will be taken and you will evaluate your smile attractiveness. You 
will also be asked to answer a series of questions about your smile. The photograph will be placed on a 
secure, password-protected database through Virginia Commonwealth University. The photograph will be 
viewed by 10 dental providers who will be asked to answer one question in reference to your smile 
photograph. A questionnaire focusing on how you feel about your smile attractiveness and your self-
esteem will be administered. The questionnaire will take 5 minutes of your time. A photograph of your 
smile may be used for publication purposes in a scientific journal. The research study is expected to last 
approximately 12 months. 
RISKS AND DISCOMFORT 
For the purpose of this study a photograph of your smile will be taken, and therefore, it would be 
extremely difficult for someone to identify you based on this photograph. This picture will be evaluated 
by dental providers on a secure database, who may know you.  
BENEFITS TO YOU AND OTHERS 
You may not get any benefit from this study, but, the information we learn from this research study will 
help the orthodontic community better appreciate the benefit of orthodontic treatment.  
COSTS 
There are no costs for participating in this study.  
PAYMENT FOR PARTICIPATION 
 
As compensation for your participation, you will receive a five dollar gift. 
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ALTERNATIVES 
You may decline the release of your photograph for the purpose of this study and thereby NOT participate 
in this study.   
 
CONFIDENTIALITY 
 
Potentially identifiable information about you will consist of a frontal photograph of your smile. No 
identifier will link the photograph to you so the data will not be identifiable. Data will be collected only 
for research purposes. The data will be stored at the Virginia Commonwealth University in a lock cabinet 
on the Medical College of Virginia Campus and only accessible to the investigators. This consent form 
will be kept in a locked file cabinet for approximately 1 year after the study ends and will be destroyed at 
that time. Access to all data will be limited to study personnel.  
What we find from this study may be presented at meetings or published in papers, but your name will 
never be used in these presentations or papers. 
IF AN INJURY HAPPENS 
There is no risk of injury from the release of the photograph taken of your smile for the purpose of this 
research study.  
 
VOLUNTARY PARTICIPATION AND WITHDRAWAL 
Your involvement in this study is completely voluntary. You do not have to participate in this study. After 
reviewing this consent form, if you feel that all your questions have been adequately addressed and 
answered, you may still decide to NOT participate in this study.  
You have the right to withdraw from the study at any time. Your participation in this study may be 
stopped at any time by the study staff or the investigator without your consent. The reasons might 
include: 
 the study staff thinks it is necessary for your health or safety 
 the investigator has stopped the study  
 administrative reasons require your withdrawal 
 
QUESTIONS 
 
In the future, you may have questions about your participation in this study. If you have any 
questions, complaints, or concerns about the research, contact: 
 
Dr. Larry D. Scarborough, Jr. 
VCU Department of Orthodontics 
512 N. 12
th
 St.  
Richmond, VA 23298 
scarborougld@vcu.edu 
804.828.0843 
 
If you have any questions about your rights as a participant in this study, you may contact: 
 
 Office for Research 
 Virginia Commonwealth University 
 800 East Leigh Street, Suite 113 
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 P.O. Box 980568 
 Richmond, VA  23298 
 Telephone:  804-827-2157 
 
You may also contact this number for general questions, concerns or complaints about the research.  
Please call this number if you cannot reach the research team or wish to talk to someone else.  Additional 
information about participation in research studies can be found at 
http://www.research.vcu.edu/irb/volunteers.htm. 
 
CONSENT 
I have been given the chance to read this consent form. I understand the information about this 
study. Questions that I wanted to ask about the study have been answered. My signature says that I 
am willing to participate in this study.  
 
___________________________________________________ 
Participant name printed   
 
______________________________________________________________________________ 
Participant signature       Date 
 
Name of Person Conducting Informed Consent 
Discussion / Witness 
 
________________________________________________________________________ 
Signature of Person Conducting Informed Consent   Date 
Discussion / Witness  
________________________________________________________________________ 
Investigator signature (if different from above)                  Date 
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